Stabilizing mechanism in bone-grafting of a large glenoid defect.
Conventional wisdom suggests that the glenoid defect after a shoulder dislocation is anteroinferior. However, recent studies have found that the defect is located anteriorly. The purposes of this study were (1) to clarify the critical size of the anterior defect and (2) to demonstrate the stabilizing mechanism of bone-grafting. Thirteen cadaver shoulders were investigated. With use of a custom testing machine with a 50-N compression force, the peak translational force that was needed to move the humeral head and lateral humeral displacement were measured. The force was used to evaluate the joint stability. An osseous defect was created stepwise in 2-mm increments of the defect width. The bone graft was harvested from the coracoid process. The defect size was expressed as the estimated defect size divided by the measured glenoid length. Testing was performed with (1) the glenoid intact, (2) a simulated Bankart lesion, (3) the Bankart lesion repaired, (4) a 2-mm defect, (5) the Bankart lesion repaired, (6) the defect bone-grafted, (7) a 4-mm defect, (8) the Bankart lesion repaired, (9) the defect bone-grafted, (10) a 6-mm defect, (11) the Bankart lesion repaired, (12) the defect bone-grafted, (13) an 8-mm defect, (14) the Bankart lesion repaired, and (15) the defect bone-grafted. Force and displacement decreased as the size of the osseous defect increased. The mean force after the formation of a defect of > or =6 mm (19% of the glenoid length) with the Bankart lesion repaired (22 +/- 7 N) was significantly decreased compared with the baseline force (52 +/- 11 N). Both the mean force (and standard deviation) and displacement returned to the levels of the intact condition (68 +/- 3 N and 2.6 +/- 0.4 mm, respectively) after bone-grafting (72 +/- 12 N and 2.7 +/- 0.3 mm, respectively). An osseous defect with a width that is > or =19% of the glenoid length remains unstable even after Bankart lesion repair. The stabilizing mechanism of bone-grafting was the restoration of the glenoid concavity.